Vav modulation of the Ras/MEK/ERK signaling pathway plays a role in NFAT activation and CD69 up-regulation.
Vav is expressed exclusively in hematopoietic cells and becomes phosphorylated on tyrosine in response to antigen receptor ligation. Although Vav can act as a Rac-specific guanine nucleotide exchange factor in vitro and as a c-Jun N-terminal kinase (JNK) activator in ectopic expression systems, its physiological functions in lymphocytes remain unclear. Indirect evidence suggests that Vav interacts with the Ras/ERK pathway in T cells. Here, we analyzed the effects of Vav on three known downstream targets of Ras, i. e. activation of ERK and NFAT, and up-regulation of the activation antigen CD69. The MEK inhibitor PD90859 inhibited Vav-induced activation of ERK, and Vav- or anti-CD3-induced activation of NFAT, suggesting that MEK and ERK are involved in Vav-mediated NFAT activation. Similarly to Ras, Vav cooperated with constitutively active calcineurin and with ERK to activate NFAT, and was capable of up-regulating CD69 expression in T cells. Moreover, these Vav-mediated functions were all inhibited by a dominant negative Ras mutant. Conversely, however, dominant negative Vav did not inhibit NFAT and ERK activation or CD69 expression induced by an active Ras mutant. These findings indicate that Ras functions as an important downstream target of Vav in signaling pathways that lead to NFAT and ERK activation, and to CD69 expression. Moreover, the finding that Vav- (or Ras-) induced CD69 expression was not inhibited by a dominant negative Rac mutant indicates that Vav mediates some Ras-dependent, but Rac-independent, functions in T cells.